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We recently showed that changes of brain activity in the ipsilesional ventral premotor cortex (PMv) and perilesional primary motor cortex (M1) of macaque monkeys were responsible for recovery of manual dexterity after lesioning M1. To investigate whether axonal remodeling is associated with M1 lesioninduced changes in brain activity, we assessed gene expression of growth-associated protein-43 (GAP-43) in motor and premotor cortices. Increased expression was observed in the PMv during the period just after recovery and in the perilesional M1 during the plateau phase of recovery. Time-dependent and brain region-specific remodeling may play a role in functional recovery after lesioning M1.
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In a series of studies in macaque monkeys conducted in our laboratory, we showed that a lesion of the primary motor cortex (M1) initially caused flaccid paralysis in the contralateral hand, which was followed by functional recovery of hand movements over the course of 1-2 months of post-lesion motor training (Murata et al., 2008 (Murata et al., , 2015 . Functional and structural reorganization in a part of the undamaged brain may be associated with such functional recovery (Nudo et al., 1996; Friel et al., 2000; Frost et al., 2003; Dancause et al., 2005) . Our recent brain imaging study revealed changes in the activities of the ipsilesional ventral premotor cortex (PMv) at 1-2 months and the perilesional M1 at 3-4 months after the M1 lesion (Murata et al., 2015) . Pharmacological inactivation of these areas by muscimol suggested that they were causally involved in the functional recovery. Although anatomical tracer studies are needed to confirm changes of neural structures that underlie the observed changes of brain activity during functional recovery, such studies only identify axons that originate from the area where the tracer is injected. In the present study, as a first step toward surveying the cortical areas and pathways where axonal remodeling occurs after an M1 lesion, we focused on growth-associated protein-43 (GAP-43), the expression of which has been shown to be related to axonal remodeling (Benowitz and Routtenberg, 1997; Denny, 2006; Tetzlaff et al., 1991; Van der Zee et al., 1989) .
Brain tissue was obtained from eight rhesus and three Japanese monkeys randomly assigned to one of three groups given different periods of recovery after an M1 lesion (see below): 2 weeks, 1-1.5 months, and 3-4 months (Table 1 ). Brain tissues were also obtained from eight intact monkeys (three rhesus and five Japanese monkeys, five males and three females, 2.2-7.0 kg) used in our previous study (Higo et al., 2009) . The data were pooled across species because neither the behavioral analyses nor the in situ hybridization (ISH) analyses (described below) differed between the two species (Mann-Whitney U test, P > 0.2). The monkeys were at least two years old and either purchased from a local provider or bred in the Primate Research Institute (PRI) of Kyoto University. The animal use protocol was approved by the Animal Care and Use Committee of the National Institute of Advanced Industrial Science and Technology (AIST), the National Institutes of Natural Sciences, and PRI. Adequate measures were taken to minimize pain or discomfort in accordance with the NIH Guidelines for the Care and Use of Laboratory Animals (NIH Publication No. 80-23; revised 1996) .
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